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Research Experience for Undergraduates
Organizational Partners
University of Massachusetts Amherst
This is a collaborative project with Brian Levine and Mark Corner.
We have co-authored papers, worked with each others' students and
exchanged system building expertise and data.
Cisco Systems Inc
We have received a donation of mobile routers from Cisco. Also
we recently received a research grant supporting our research in DTN.
University of Paris
We hosted, Vincent Borrel, a PhD student from the University of Paris 6 
during the Spring semester of 2007.
University of Southern California
Working with Konstatnions Psounis
Thomson Research ab, Paris
Mostafa Ammar collaborated with researchers at Thomson research in Paris 
during a visit in summer 2009.
Other Collaborators or Contacts
We have also received funding for research in Disruption Tolerant Networks from DARPA.
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Activities and Findings
Research and Education Activities: (See PDF version submitted by PI at the end of the report)
Findings: (See PDF version submitted by PI at the end of the report)
Training and Development:
The project is training several graduate students in the DTN area and 
in the wireless and mobile networking area in general. Further, our 
project has involved undergraduate research students who have been 
designing and building our testbed. They have accumulated considerable 
experience in DTN networks as well general networking architectures 
and testbed deployment.

 Wenrui Zhao completed his degree in December 2006.  Hyewon Jun, also 
graduated in December 2007. Both are working at Google.

Pushkar Sachdeva, completed his MS degree in 2009 and is now at 
Yahoo's mobile group in Sunnyvale, CA.

Outreach Activities:
We have the following activities to report:

 - Several invited and keynote talks have been given by Ammar and 
Zegura in the last two years in this area.

 - We have participated in the meeting of DTN research group of the 
IRTF and have made presentations of our work.

 - We plan to make our DTN sharp implementation available for others 
to use.

 - We particpated in the DTN inter-operability testing.

 - Mostafa Ammar has given talks at University of Illinois (Urbana-
Champaign), and Boston University in April and May 2009.

- Mostafa Ammar participated in the 2009 ACM Mobihoc Panel.

- Mostafa Ammar gave the keynote talk at the TCCC Computer 
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Contributions within Discipline: 
Our work has provided significant advances in our understanding of the 
design of delay and disruption-tolerant networking. In particular we 
have made the following contributions:

  - We provided further elaboration on the message ferrying 
methodology which we developed earlier. We have devised schemes for 
multicast data dissemination using ferries and we have developed a 
novel ferry route design algorithm that targets mobile DTNs.

  - We have shown tha applicability of the DTN technique of using 
mobility to carry data to the context of moving data in a vehicle-to-
vehicle application.

  - Our work produced algorithms for the design of a DTN using 
'throwboxes' to enhance the data capacity of the network. This is a 
necessary complement to efforts that provide hardware designs
for such relay devices.

  - We are the first to consider issues of power management in DTNS. 
Our work provides an understanding of the relative merits of 
hierarchical power management in DTNs.

 - We investigated novel use of rateless coding in the context of 
DTNs.

 - We developed the first .NET implementation of the DTN bundle spec. 
The implementation is suitavle for PDAs and smartphone use.

- We have developed a novel fundamental framework for understanding 
the space of wireless and mobile networks and in particular how DTNs 
related to previous efforts in this domain.

- Developed a refined formalism for understanding the space of 
wireless and mobile networks.

- Extended the framework to include energy sufficiency.

- Developed a generalization of the connected dominating set concept 
and algorithms for intermittently-connected networks.
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- Refined earlier formalism for understanding the space of wireless 
and mobile networks.

- Extension of the framework to include energy sufficiency.

- A generalization of the connected dominating set concept and  
algorithms for intermittently-connected networks.

- Developed a new scheme for anonymous routing in DTNs. The scheme 
extends onion routing techniques used in wired networks.

- Designed, prototyped and evaluated an architecture that uses delay-
tolerant data delivery techniques to achieve ISP-friendly data 
delivery for peer to peer applications.
Contributions to Other Disciplines: 
 
Contributions to Human Resource Development: 
Our work involves several graduate and undergraduate students. Two PhD 
students (Wenrui Zhao and Hyewon Jun) graduated in December 2006 and 
December 2007. Both are now working at Google.

Kevin Webb, an undergrdauate working on the DTN sharp implementation has 
been accepetd to the PhD program in UC San Diego, Jon Olson another 
undergraduate is now enrolled in the MS program at Georgia Tech.

Pushkar Sachdeva graduated with an MS degree in 2009. He is now with 
Yahoo mobile group.
Contributions to Resources for Research and Education: 
Our DTN Sharp implementation will be made available to others. It 
promises to be a useful resource for other DTN researchers as well 
mobile application builders in general.
Contributions Beyond Science and Engineering: 
DTNs have potential applications in challenged or hostile environments (e.g., disaster relief). As such our work has the long-term potential of
enabling communication in such environments. Our goal in the testbed construction effort we just started within this project (and expect to
report on fully next year) is to provide a proof of concept for the use of DTNs in challenged environments.
Conference Proceedings




Contributions: To Any Other Disciplines
Any Conference






































